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Attn: Science Mission Directorate/Dr. Cleave

FROM: Goddard Space Flight Center/Director
Langley Research Center/Director

SUBJECT: CALIPSO Mission Readiness

On August 26, 2005, the Integrated Program Management Council (IPMC) held the CALIPSO
Mission Readiness Review (MRR) at the NASA Goddard Space Flight Center (GSFC). The
IPMC is composed of members from the Program Management Councils of both GSFC and the
NASA Langley Research Center (LaRC) and it is co-chaired by the GSFC Deputy Center
Director and the LaRC Center Director. Senior officials from the Centre National d'Etudes
Spatiales (CNES) were also present.

The readiness of the flight system, operations, the launch vehicle, science data processing, and
the education and public outreach plans was reviewed. Both the payload and the platform
flight hardware and software are ready for launch. All satellite end-to-end tests were successful
and there are no open technical issues. The capability to support operations was confirmed at
the successful Operations Readiness Review (ORR) held on August 17-19, 2005, in Toulouse,
France. The ORR Board unanimously voted to proceed with the launch and complimented the
CALIPSO Operations Team on how well the French and U.S. members are working together.
All of the operational documentation is in place. The science data processing is ready, the
necessary data products are completed, and the validation plans are in place. The education
and public outreach plans are ready to support the launch. The brochure, fact sheets, displays,
and several features for the NASA portal are all complete. After a short discussion, the IPMC
voted unanimously to proceed with the launch.

The CALIPSO Integrated Independent Review Team (IIRT) is co-chaired by Michel Arnaud
(CNES), Mark Goans (GSFC), and Michael Gilbert (LaRC). This IIRT has attended 23
previous CALIPSO reviews dating back to December 1999. During the MRR, the co-chairs
reviewed the assigned actions from recent reviews. All are now closed. They reviewed the
status of each waiver and found them acceptable. Looking back, they found persistent
shortcomings in the Systems Management, Safety, and Mission Assurance but felt that these
were improving and that the comprehensive list of residual risks effectively encompassed these
shortcomings. The IIRT concluded that CALIPSO is a medium risk mission and the project

concurs with this position.
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Three waivers have been written by the CALIPSO project:

1) Relative to the first waiver, the NASA Safety Manual (NPR 871'5.3) requires two-fault
tolerance against catastrophic hazards such as the leakage of hydrazine. The CALIPSO
propulsion system has five AN fittings that are zero-fault tolerant to hydrazine leakage.
Consequently, a waiver was written that implements a series of supplemental safeguards
that go beyond the traditional hydrazine precautions and are designed to enhance the
early detection ofhydrazine and thereby ensure ample evacuation time for the team.
This waiver has been signed by the GSFC and LaRC Center Directors and the use of the
supplemental safeguards was endorsed by KSC, JPL, and V AFB.

2) Relative to the second waiver, NASA-STD-8719.9 "Standard for Lifting Devices and
Equipment" defines critical lifts as those where failure or loss of control could result in
serious programmatic or institutional impact and requires periodic proof testing
followed by surface nondestructive testing (NDT) to identify any cracks in critical
components. CNES has a similar requirement that all critical lifts require a proof test
followed by some form of surface NDT. However, CNES does not consider the lifting
of the satellite to be a critical lift until the satellite is fueled. Alcatel consequently
performed the required NDT on all of the vertical lifting devices but did not perform
NDT on the horizonta1lifting devices. Consequently, a waiver was written involving
only the horizontal lifting devices that did not receive NDT. This equipment is used
just once to lift the satellite from its shipping container and lower it onto the tilting
dolly. After examining technical data provided by CNES and Alcatel, it was clear that
the operating safety factors involved in the horizontal lifting significantly exceed NASA
requirements and that the lack ofNDT in this instance represented a negligible risk.
The waiver was signed by the GSFC and LaRC Center Directors and the lift was
subsequently performed with no difficulty.

3) Relative to the third waiver, the Missile System Prelaunch Safety Package (MSPSP)
indicates that overcharging of the lithium ion battery is a catastrophic hazard and the
NASA Safety Manual (NASA NPR 8715.3) requires two-fault tolerance against such
catastrophic hazards. Nominal charging of this battery during the launch campaign is
already two-fault tolerant and is not involved with this waiver. However, the
configuration of the flight hardware and the ground support equipment for the so-called
"<?urrent compensation" quring the last 48 hours before launch (after fairing closeout) is
only single-fault tolerant to accidental overcharging. Therefore, a waiver was written
for current compensation. To mitigate the lack of two-fault tolerance during current
compensation, the waiver implements six safeguards to reduce the hazard of accidental
overcharging. The waiver has been reviewed and it will be approved after the
safeguards are demonstrated with the satellite on the launch vehicle in launch

configuration.

There were ten actions from the MRR: five of these were closed at the September Monthly
Status Review, three will close before launch, and two will close post launch (Enclosure 1).
Neither action planned for ppst launch is related to mission success: one deals with lessons
learned and the other deals with a reconsideration of the overall GSFC launch Collision
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